Design and Implementation of Piano Playing Automatic Scoring System Based on BP Algorithm by 吴蔚
   I 
学校编码：10384                                 分类号      密级         
学号：X2013230038                                           UDC       
 
 
工  程  硕  士  学  位  论  文 
                                           
基于 BP 算法的钢琴演奏自动评价系统设计
与实现 
Design and Implementation of Piano Playing Automatic 
Scoring System Based on BP Algorithm 
吴  蔚 
指 导 教 师： 姚 俊 峰  教 授 
专 业 名 称： 软 件 工 程 
论文提交日期： 2 0 1 5 年 6 月 
论文答辩日期： 2 0 1 5 年  7  月 
学位授予日期： 2 0 1 5 年 9 月 
  
指  导  教  师：                        
答辩委员会主席：                         
 




















另外，该学位论文为（                            ）课题（组）
的研究成果，获得（               ）课题（组）经费或实验室的



























（     ）1.经厦门大学保密委员会审查核定的保密学位论文，
于   年  月  日解密，解密后适用上述授权。 







                             声明人（签名）： 













                                               IV 
 






































   V 
Abstract 
With the people's material living standards continue to improve, people's 
requirements for quality of the spiritual life is getting higher and higher. Learning the 
piano is also sought after by more and more people. Automatic evaluation of piano 
technology uses computer technology, which can reduce the burden of learning piano 
and improve the learning effect. 
There are a number of evaluation characteristic factors of piano music and the 
evaluation methods are fuzzy, too. According to the characteristics of the processing 
of piano music and piano music and the demand of computer, automatic evaluation, 
selection of short-time average magnitude, short-time average zero crossing rate and 
short-time average magnitude difference of three piano musical characteristics to 
evaluate the piano music. Due to the information processing capacity and its uncertain 
information processing ability of BP Algorithm, we use it to realize the automatic 
evaluation of piano music. 
Piano automatic evaluation system is divided into piano music and piano music 
collection subsystem two parts subsystem evaluation content. The piano music, piano 
music collection subsystem implements the acquisition and piano music endpoint 
detection, using BP Algorithm for the acquisition of the piano music of the short-time 
average magnitude, green rate of average short-term and short-time average 
magnitude characteristics to carry on the analysis classification evaluation subsystem 
which is responsible for the piano, so as to realize the evaluation of piano music. 
In the works of 300 different levels of the acquisition of the "Ninth Symphony" 
piano as an example, it shows that the automatic evaluation system for the grading 
accuracy rate reached 95%, which is effective in this piano test result automatic 
evaluation system. 
Piano automatic evaluation of automatic evaluation system is used by the idea of 
classification implementation of piano works, which are divided into five grades: 
excellent, good, pass, fail and bad, realizing the evaluation of piano works. This 
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of the piano music. Therefore, the author need further analysis and research. 
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麻省理工大学的 Heitb Martin 同样也采用黑板结构对音乐识别系统进行研
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及其功能。美国心理学家 W.Mcculloch 和数学家 W.Pistt 在其学术期刊中，提出
了神经元网络对信息进行处理的数学模型(即 M-P 模型)，第一次向全世界揭开了
神经网络研究的序幕，神经网络的研究进入正题[25]。 




斯坦福大学的教授 Bernard Widrow 开发了一个自适应线形单元 Adaline，




日本大阪大学教授 Kunihiko Fukushima 提出了一个称为“Neocognitron”的
用于视觉识别的神经网络，它与生物视觉理论相符合，能进行模式识别，且不需
要指导，但是由于这个网络结构太复杂，没有得到推广[29]。 
斯坦福大学教授 David Rumelhart 以及 James McClelland、多伦多大学教授
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的应用[30]。 
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BP 算法中神经元模型如图 2-1 所示。 
 
图 2-1 神经元数学模型 
如图 2-1 所示，在一个具有 n 个输入的神经和元模型，其中，  1 2, ,...,
T
nx x x x
表示神经元的输入；  1 2, ,...,
T
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